' I 'HE type of gene action for yield and other quantitative •*• characters in corn has been the subject of considerable discussion among corn geneticists for a number of years. The various questions raised have important implications relative to choice of breeding procedures providing maximum gains from selection. If heterozygote superiority (over-dominance) is of most importance for yield, as suggested by Hull (4, 5), then selection for specific combining ability is likely to be the most effective procedure. If additive genetic variance is present in significant amounts in corn populations, as suggested by many recent experiments, intra-population selection and selection for general combining ability may be more effective, at least initially. Reciprocal recurrent selection, proposed by Comstock et al. (2), is a compromise scheme which, theoretically, is effective regardless of the type of gene action predominating. The experiment described in this paper was designed to provide information for an initial cycle of reciprocal recurrent selection. At the same time, information was desired which could lead to theoretical considerations of comparative intra-and inter-varietal performance. The principal objective of this paper is to present predictions of performance of future populations reconstituted on the basis of such information and to illustrate the use of quantitative genetics in making plant breeding decisions when various alternative schemes are available.
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MATERIALS AND METHODS
The two varieties 'Golden Republic' and 'Barber Reid' were chosen for initiating a reciprocal selection program as a result of their performance in an experiment reported by Lonnquist and Gardner (6).
In each variety, randomly chosen plants were self-fertilized and at the same time crossed with 3 randomly chosen female (seed) parents from the same population and 3 plants from the other population. A total of 160 male groups from the Barber Reid variety, and 120 from Golden Republic were available for testing.
The field sets consisted of 2 blocks, each containing 24 full-sib families representing 4 male half-sib groups. The 24 entries in each set represented 12 intra-varietal and 12 inter-varietal full-sib families. There were 30 such sets with Golden Republic as the male (pollen) parent, and 40 sets with Barber Reid as the male source. The experiment was planted in 1961 and repeated in 1962 at the Agronomy Farm, Lincoln, Nebraska. Data were taken on grain yield and ear number in both years, and on days-to-flower and ear height in 1961. Days-to-flower is the number of days from planting until 50% of the plants in a plot are shedding some pollen. Root lodging was rather severe in 1962 and data were not taken in that year on the latter 2 traits.
Individual plant data were taken on one plot of a random intravarietal entry in each set. There were 30 of these sample plots for Golden Republic and 40 for Barber Reid in each year.
The design allowed estimates to be made of variances attributable to male effects and female effects in both intra-and intervarietal progenies in the same environments. Data from each type of cross in each set were analyzed separately and the results were pooled to given the appropriate combined analyses. The analysis of variance form used in estimating the variance components for grain yield and ear number is shown in Table 1 . Since the progenies were observed at only one location, any interaction of genotypes with locations is confounded with genotypic effects and the two components of variance c 2 m and of t can only be estimated as c^m + o^mi and cf t + "*t\, respectively. Since data for the traits days-to-flower and ear height were collected in only one year, o*m and <f't for these characters is estimated as <r* m + ^mi -f-<^my + o^mTy and c 2 ! '+ o*ti + "^ty + o^cir-(All of the above symbols are defined at the bottom of Table 1 .)
The various types of genetic variance can be denoted by i^ij where i indicates the number of times additive appears, and J the number of times dominance appears in the nomenclature. For example, <T*M denotes additive variance; «n>i is the dominance variance; era is additive X additive X dominance epistastic variance; and so on. If the coefficient of inbreeding is denoted by F and full-sibs and half-sibs by FS and HS respectively, the following interpretations are possible (1) In open-pollinated varieties, inbreeding can be assumed to be negligible, i.e., F s= 0. If genes at 1 locus act independently of those at the other loci (no epistasis), the expectation of the 2 genetic components of variance is (r'm^CovHS^l^a 2 !, <r> t = CovFS -CovHS = 1/4 o*v + V 4 »V
